Psychosomatic theorizing about obesity has held that overeating by obese individuals represents an attempt to cope with fear, anxiety, or other emotional disturbances. To test this hypothesis, 33 obese and 33 normal weight male college students were subjected to control, interpersonal anxiety, or objective fear treatments. The 5s then completed the Multiple Affect Adjective Check List and took a digit span test. Food consumption was measured by having 5s eat crackers for 15 min. under the guise of making taste discriminations. Although there were indications that the experimental treatments had been successful in arousing anxiety for obese Ss, no significant differences in cracker consumption were found. It was concluded that the results cast considerable doubt upon the tenability of the psychosomatic concept of obesity.
fear arousal procedures used by Schachter and reported that obese individuals eat approximately the same amount of food when they are calm as when they are subjected to experimental treatments designed to arouse fear of electric shock. On the basis of this finding, they dismiss the widely held psychosomatic hypothesis (Kaplan & Kaplan, 1957 ) that for obese individuals eating represents an attempt to cope with anxiety or other emotional disturbances. However, the procedure used by Schachter and his associates involved a manipulation of objective fear rather than the neurotic anxiety (i.e., anxiety resulting from emotional conflict) which is the presumed cause of overeating. The present study represents an attempt to provide a more adequate test of the psychosomatic concept of obesity.
Since Burdon and Paul (1951) listed fear of social failure as being one of the most common factors precipitating overeating by obese individuals, it was predicted that obese 5s undergoing an experimental treatment intended to arouse interpersonal anxiety would eat signifi.' cantly more food than obesje 5s subjected to an objective fear treatment or control procedures. The objective fear treatment of the present study is essentially a replication of the 1 This study is based on a dissertation submitted to Catholic University of America in partial fulfillment of the requirements for the PhD by the senior author, under the direction of the junior author. 8 Requests for reprints should be sent to Edward E. Abramson, who is now at Chico State College, Department of Psychology, Chico, California. his associates.
Previous research has demonstrated that fear inhibits gastric motility (Carlson, 1916) and results in the release of sugar into the blood (Cannon, 1915) , which should have the effect of reducing physiological hunger. found that normal weight 5s ate fewer crackers following a fear-arousing experimental manipulation. Therefore, in the present study, it was hypothesized that for normal weight 5s the control procedure would result in greater cracker consumption than either the interpersonal anxiety or objective fear treatments.
METHOD Subjects
Sixty-six male students attending a junior college were chosen for the obese and normal weight groups on the basis of survey data. Actual height and weight were checked after the experiment in order to exclude 5s not meeting the criteria for either group. Additional 5s were used in their place.
Obesity was defined as a 15% or greater positive deviation from the normal standard (Reeve, 1942) , while 5s in the normal weight group were less than 10% above this standard. Height and age norms for weight published by the Metropolitan Life Insurance Company (1959) were used to make this determination. Athletes participating in body contact sports were excluded from both groups because of the inapplicability of the standard weight norms to these individuals (Behnke, Osserman, & Welham, 1953) .
Both 33 member groups were subdivided into three groups of 11 for the control, interpersonal anxiety, and objective fear treatments. The experimentally relevant characteristics of 5s in each group are presented in 318 EDWARD E. ABRAMSON AND RICHARD A. WUNDERLICH 
Procedure
To minimize self-consciousness about eating, the study was conducted within the framework of an experiment dealing with taste discrimination. Three preliminary group sessions were held in which the Multiple Affect Adjective Check List (MAACL; Zuckerman & Lubin, 1965) was administered. The three MAACL anxiety scores were averaged to provide a base-line measure which could then be compared with the anxiety score obtained directly after the experimental manipulation. As an additional control, each S took a digit span test (DS) at one of the three preliminary sessions. It was anticipated that following the stressful experimental manipulations, the performance of 5s on a parallel form DS would be significantly lower than base-line performance (Hodges & Spielberger, 1969; Moldawsky & Moldawsky, 1952) .
Prior to the experimental sessions, all 5s scheduled to undergo the interpersonal anxiety treatment completed the psychiatric items on the Cornell Medical Index Health Questionnaire (Brodman, Erdmann, & Wolff, 1949) . The results were reviewed for the purpose of screening out individuals who indicated serious psychological problems. One individual was excluded from further participation on this basis.
Individual experimental sessions were held for each 5. An attempt was made to schedule the appointments within 1 hr. after S had finished his lunch or dinner in order to insure equivalence between groups with regard to length of food deprivation. Unfortunately, this was not always possible, and as a result it was necessary to employ statistical procedures during the data analysis to control for deprivation.
After greeting S, E, a male, made the following comments:
[No-treatment control] It will be a few minutes before we will be able to start. Just have a seat; I'll be back when we're ready to begin. (The E returned after a period of time comparable to the duration of the other treatments). I'd like you to take the digit span test. (The E administered DS). Now fill out this questionnaire. (The E gave 5 the MAACL). As you know, we are studying taste discrimination. In front of you are five bowls of crackers. Please follow the instructions printed on the rating sheets. Feel free to have as much water as you like. I'll be back in a short while to see how you're doing.
[Interpersonal anxiety treatment] You may be aware that psychologists have been interested in how the stability of an individual affects his ability to do well in school, to work effectively on the job, and his general capability for making decisions. For example, it has been shown that unstable people have more difficulty in making accurate judgments of visual and auditory stimuli. We are interested in doing more research in this area; however, we are concerned with the sense of taste and its relationship to interpersonal stability. Interpersonal stability is a longterm trait having to do with an individual's ability to get along successfully with others and deal effectively with his environment. Now, if you're ready, I'd like to give you the "Interpersonal Stability Questionnaire." Read the instructions and work quickly.
The "Interpersonal Stability Questionnaire" was a neatly printed sham personality test consisting of 33 forced-choice items similar in content to the Edwards Personal Preference Schedule. When 5 had completed the test, E made a pretense of scoring it in the presence of 5, and when finished offered the following interpretation:
Your score on this test puts you in the lower 20th percentile of college students. Although people with scores as low as yours are able to make friends, they usually find that these relationships tend to be superficial and lack deep personal meaning. Typically, your type of person experiences increasing difficulty as they mature and settle down. Marriages and engagements tend to be troublesome, with the wife frequently divorcing the husband. Also, people similar to you tend to experience difficulty with co-workers on the job once they have chosen their permanent vocation, since all interpersonal relationships become increasingly conflict ridden. Well, let's try this test now. (The E then administered DS). Now fill out this questionnaire. (The E gave the MAACL to 5 and scored it when completed.) I was afraid of this. These results confirm the findings of the "Interpersonal Stability Questionnaire." It looks like you're going to have some serious problems. Well, anyway, let's finish the experiment. Follow the instructions printed on the rating sheets. Feel free to have as much water as you like. I'll be back in a short while to see how you're doing.
[Objective fear treatment] You may be aware that psychologists have been interested in the way stimulation of one human sense affects another sense. For example, it has been shown that certain sounds act as very effective pain killers. In fact, some dentists use these sounds instead of novocaine to block out pain when they work on teeth. We are interested in doing more research in this area; however, we are concerned with the effect of electric stimulation on the way things taste. By using electric shock we will be able to carefully control the amount of stimulation you receive. We will be using that machine (E points to electronic console). I'm afraid that these shocks will be painful. For them to have any effect on your taste sensations they must be of a rather high voltage. Of course, there will be no permanent damage. You don't have a heart condition, do you? Good, then I'll attach these electrodes to your arm. (The E taped two electrodes to S's arm). While we're waiting for the shock generator to warm up, I'd like you to take the digit span test. (The E administered DS). Now fill out this questionnaire (E gave 5 the MAACL). The best way for us to test the effect of electric shock is to have you rate crackers now, before receiving the shock, and then rate them again after being shocked to see how the shock has changed your ratings. But first, just to make sure that the machine is working properly, let me give you a very low intensity shock. This won't hurt, but it will tell us if the machine is working well enough to deliver the painful shock later on when you've finished rating the crackers. (The E gave a mild shock to 5). O.K., it's working very well. Now rate the crackers. Follow the instructions printed on the rating sheets. Feel free to have as much water as you like. I'll be back in a short while to see how you're doing.
The 5s sat by themselves in a closed room for 15 min. rating crackers on several dimensions (e.g., salty, cheesy, garlicky, etc.). After 7 min. had elapsed, E returned to hand a second set of rating sheets to S. If he finished both sets of ratings before the end of the allotted time, he was asked to wait in the room "for a few minutes." The E then returned to weigh and measure S. The necessity of not divulging the nature of the experiment was explained, and 5s in all groups signed a statement agreeing not to discuss it with other students.
A careful debriefing was conducted for each 5 in the interpersonal anxiety group. The 5s were told that the Interpersonal Stability Questionnaire was a sham test, lacking in validity, and that the interpretation offered was a standardized speech given to all 5s undergoing this treatment. Usually, 5s appeared greatly relieved after the deception was explained. However, if 5 still expressed doubts, E answered questions and continued the discussion until these doubts were resolved. In addition, £ indicated that he would be available for further discussion if desired by 5.
The 5s in the objective fear group were told that they were not going to be shocked. It was explained to them that the electrodes had been attached to their arms to investigate the effects of fear on taste discrimination.
After each 5 left the room, E counted the number of crackers remaining in the five bowls and subtracted this amount from ISO, the total number of crackers in the bowls at the start of the session. The 5s' ratings of the crackers were irrelevant to the purposes of the study but provided a rationale for having them eat crackers. 
RESULTS
Difference scores for the MAACL data were computed by subtracting the anxiety score obtained during the experimental session from the average of the three base-line scores. A constant of seven was added which resulted in uniformly positive scores. These data are presented in Table 2 . An analysis of variance which demonstrated significant differences between treatments, as well as an unanticipated difference between weight groups, is also presented in Table 2 . Post hoc comparisons using the Duncan multiple-range test revealed that both experimental treatments resulted in increased anxiety (p < .05) for obese S when compared with obese controls. For normal weight 5s, the differences were insignificant, although in the predicted direction.
The DS scores, which were treated in the same manner as the MAACL scores, yielded small differences between groups with no significant F ratios. Although the differing effects of the experimental manipulations are interesting in their own right, the lack of anxiety experienced by normals prohibits any meaningful comparisons of eating behavior between groups. Therefore, Table 3 presents the means and standard deviations of the dependent variable, number of crackers eaten, for obese 5s only.
3 An analysis of covariance was performed on these data in order to statistically control for the effects of length of food deprivation on cracker eating. This analysis yielded insignificant differences between treatments.
As a further test of the relationship between anxiety and eating, the data for the three treatments were combined and correlations between the MAACL anxiety difference scores and number of crackers eaten were computed. For the 33 normal weight 5s, r = .03, while for the 33 obese 5s, r = -.16. Both correlations are statistically insignificant, as is the difference between them (2 = .75).
DISCUSSION
The apparent contradiction between MAACL and DS data has to be resolved before the findings can be interpreted. Sherman and Blatt (1968) demonstrated that DS performance increases following a failure experience. In the present study, it is likely that the negative interpersonal evaluations had the effect of enhancing DS performance for many 5s. Therefore, DS would not appear to be a valid measure of anxiety arousal.
The MAACL data demonstrated that the treatments were effective in arousing anxiety for obese 5s, but not for normal weight 5s. This finding is consistent with the results of several studies reported by Schachter (1971) which indicate that obese individuals are more reactive to emotional stimuli than normals. The implications of this finding that pertain to the psychosomatic concept of obesity will be explored more fully.
Several methodological arguments might be advanced to explain the failure of obese 5s in the experimental groups to eat more than their peers in the control group. For example, the use of crackers could be challenged on the basis that they are a rather uninspiring food. However, previous studies by Schachter and Gross (1968) and successfully used crackers to measure eating behavior. In addition, Nisbett (1968) reported that obese individuals are overresponsive to the taste quality of food. Therefore crackers, which would be perceived as a "neutral" food, seemed to be a logical choice to minimize the effects of taste quality on eating behavior.
It might be suggested that the "tasting" procedure was contrived, and therefore the results of the present study are not representative of 5s' typical eating behavior. While an observational study in natural settings would be required to rule out this possibility, there are several indications that the methodology used was appropriate. It is unlikely that the procedure artifically constricted eating, since cracker consumption ranged from 4 to 23 during the 15-min. session. It is equally unlikely that eating was affected by suspicions about the purpose of the study. Even after being weighed and measured, 5s seemed convinced that they had participated in a study of taste discrimination. While this lack of experimental sophistication might be surprising in other settings, to the best of the authors' knowledge psychological experimentation had never been carried out at this particular junior college. Lacking any previous experience as 5s, and having been exposed only to introductory psychology courses, it is reasonable to assume that 5s would have no reason to question the purpose of the study.
Despite its frequent use in obesity research, the criterion used for inclusion in the obese group could be challenged on the basis that a 15% positive deviation may not be large enough to ensure that all 5s in the group will be obviously fat. However, correlation coefficients computed for percent overweight and number of crackers eaten were insignificant for all three obese group (control r = -.27; interpersonal anxiety r = .34; shock r = -.15).
A distinction between state and trait anxiety has been proposed by Cattell and Scheier (1961) and Spielberger (1966) . It could be argued that overeating by obese individuals is related to a long-standing predisposition to view objectively neutral circumstances as threatening (trait anxiety). If this is the case, it would follow that the present experimental design was inappropriate since it was intended to arouse state anxiety and therefore the hypotheses were not subjected to an adequate test. To investigate this possibility, the baseline MAACL scores were correlated with the number of crackers eaten by obese and normal weight Ss in the control groups. The base-line anxiety score was the average of the three administrations of the MAACL anxiety scale. Since the MAACLs were given over the course of a week or more in a nonthreatening classroom situation, the base-line score can be considered a rough measure of trait anxiety. For both control groups, the correlation between the base-line anxiety score and number of crackers eaten was not significant (for normal weight 5s, r -.03; for obese Ss, r = .01). Although additional investigation would be required before definitive conclusions can be drawn, these findings clearly do not support the presumed relationship between trait anxiety and food consumption for either obese or normals.
In conclusion, the findings suggest that obese males are more reactive to anxietyprovoking stimuli than their normal weight counterparts. This lends support to the traditional clinical view that obese individuals tend to be anxiety ridden (Kaplan & Kaplan, 1957) . However, considerable doubt is cast upon the succeeding proposition that eating represents a method of coping with this anxiety.
